Background: Lumbar disc surgery has come a long way since its fi rst description by Dandy in 1929 1 . Evolving through the transdural approach and a laminectomy for the removal of a disc, it now surpasses the primal technique with essentially a minimally invasive procedure, an extradural approach without laminectomy 2 . Objective: The objective of this study is to ascertain the effectiveness of Minimally Invasive Open Lumbar Discectomy in the treatment of lumbar disc prolapse.
L umbar disc surgery has come a long way since its fi rst description by Dandy in 1929 1 . Evolving through the transdural approach and a laminectomy for the removal of a disc, it now surpasses the primal technique with essentially a minimally invasive procedure, an extradural approach without laminectomy 2 . Treatment of herniated lumbar disc constitutes a major portion of neurosurgical practice and is performed by almost all neurosurgeons and orthopaedic surgeons with training in spinal surgery.
Lumbar disc disease forms the second most common cause for medically authorised absence from work 3 . Since the incidence of operable lumbar disc is considerably high, this surgery forms a major share of the average neurosurgeon's cases. However, the expertise to do lumbar surgery is vague and wide laminectomy for discs and lumbar canal stenosis is not accepted as the standard norm any more. Minimally invasive methods for lumbar disc are costly and require equipments which a neurosurgeon placed in an average institution in a developing country may not have access to.
The trend has been towards minimally invasive technique and microsurgical discectomy remains the gold standard
2 . Yet as a comparable alternative, we describe a simple technique of Minimally Invasive Open Lumbar Discectomy (MIOLD), which is the evolution of the senior author's experience in this surgery for over two decades.
Materials and methods
Study Design: This is a prospective descriptive study conducted at the National Institute of Neurological and Allied Sciences, Kathmandu.
Sample Size: All lumbar disc cases who underwent MIOLD from August 2006 to January 2008 were evaluated.
Exclusion Criteria
Patients who underwent laminectomy for disc • removal.
Patients with lumbar canal stenosis who • underwent bilateral fenestration.
Tools and Techniques
Pertinent patient information was prospectively collected during the period of admission. Consent was received before surgery was undertaken. Most of the surgeries were done by the senior author himself or him as an assistant. Following discharge, patients were followed up to six months. Inquiry was made via telephone for those who did not show up in out-patient department. The outcome was measured using the Prolo Functional and Economic Scale (Table 1) 4 . All information collected were entered in computer database using Microsoft Excel 2007 for further analysis and graphic representation of the fi ndings.
Surgical procedure
The patient is positioned prone in Jack-Knife position. Incision is marked based on the landmark of the highest point of the iliac crest corresponding to L4 spinous process. Cross-checking is done by palpating along the sacrum cranially and the fi rst space felt is taken as the L5-S1 interspace. The incision is made 1 cm away from the midline to the side of the disc, usually 3 cms long. The thoracolumbar fascia is divided along the line of incision and refl ected medially with stay sutures. Paraspinal musculature is dissected off laterally till the medial facet and held back with William's retracter, thereby exposing the ligamentum fl avum. This is followed by fl avotomy, thus uncovering the thecal sac. A bit of lamina is taken to expose the root. The root as well as the thecal sac is retracted medially with two cotton pledgets to expose the disc. A number 4 Penfi eld dissector or a small curette is used to pierce the annulus after which the disc is delivered out. All the loose disc material is removed with pituitary rongeur and curetting the disc space is avoided as far as possible. The dorsolumbar fascia is closed with three stitches and the external wound is closed in layers without a drain.
Operating microscope is usually not required and an intra-operative X-ray localization is required only for levels higher than L4-5. Diathermy, either monopolar or bipolar is not routinely used.
Result
Over the mentioned period, altogether 137 patients were diagnosed to have lumbar disc disease requiring surgical intervention (Fig. 1) . Seventeen of these were excluded from the study since they either underwent laminectomy or bilateral fenestration with nerve root decompression in addition to discectomy. Therefore, 120 cases with paramedian or central disc prolapse were subjected to analysis. Altogether 14 patients had multiple disc prolapsed, though only four of them underwent surgery at both levels as the other level was asymptomatic.
There were 82 males and 38 females with the ages ranging from 16-70 with a median age of 37. L5 radicular pain was the most common presentation (Fig 2) and accordingly L4-5, the most common level of disc prolapse (Fig 2) . Radiological diagnosis was based on Magnetic Resonance Imaging (MRI) scans in 41 patients and Computed Tomography (CT) scans in 79.
All patients underwent MIOLD as has been described by the senior author. There were 84 sequestrated discs and 36 contained discs. In fi ve cases of L5-S1 discs, the fl avotomy was repaired. Median operative time was 30 minutes. There were three instances of inadvertent dural tear without fascicle injury in very tight discs, all of which were repaired primarily. There was no instance of subsequent cerebrospinal fl uid leak through the wound. There were fi ve instances of superfi cial wound infection requiring no intervention. Patients had immediate relief of radicular pain with no neurological sequelae resulting from the surgery. Ambulation was commenced from fi rst postoperative day in all, but delayed in three cases with dural tear and two with persistent pain. The average hospital stay was seven days.
We had a follow up in all patients in the outpatient department or through telephone. All the patients were evaluated on the basis of the Prolo Functional and Economic Scale (Table 2) . At the end of six months, 118 were back to their original work, and 111 patients had excellent results (grade 5) reaching the premorbid states. One patient had a recurrence of symptoms and was diagnosed to have a residual disc at the same level and was operated upon. 
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Discussion
Lumbar discectomy is a very common surgical procedure. There are many ways to do a lumbar discectomy, ranging from the standard laminectomy and discectomy to the endospine, chemonucleolysis and laser disc surgeries. The primary minimally invasive procedures for the treatment of lumbar disc disease include the following: 1) chemonucleolysis, introduced by Lyman Smith in 1964 5 ; 2) percutaneous manual nucleotomy, introduced by Hijikata in 1975 6 ; 3) microdiscectomy, fi rst performed by Yasargil in 1968 7 ; 4) automated percutaneous lumbar discectomy, introduced by Onik in 1984 8 ; 5) laser discectomy, fi rst performed by Ascher and Choy in 1987 9 ; 6) endoscopic discectomy, fi rst used by Schreiber and Suezawa in 1986 and improved by Mayer, Brock, and Mathews 10, 11, 12 ; 7) microendoscopic discectomy, introduced by Smith and Foley in 1995 13 ; and 8) intradiscal electrothermy, fi rst reported by Saal and Saal in 2000 14 .
The results of these surgeries vary. While catching up with the trend of minimally invasive technique, with its considerable benefi ts in terms of small incision, decreased trauma to the lumbar musculature, easier identifi cation of deep-seated structures, minimal traumatic manipulation of neural structures, and direct view into the disc, microsurgical discectomy is now the gold standard treatment 2 . Outcomes of microdiscectomy are consistently impressive, with success rate ranging from 84 to 98.5 % [15] [16] [17] [18] [19] [20] [21] [22] .
In the microlumbar discectomy series of Maroon JC, patients were urged to walk immediately and were discharged within 23 hours (either the same day or the following morning) in 95% of the cases 20 . The average operative time was 30 to 60 minutes. Rates of complications such as dural tears, nerve root injury, and discitis were less than 1.5%. Long-term rates of reoperations at the same level were less than 5%. Approximately 90% of patients experienced good to excellent pain relief. The result of the present series compares favourably with that of Maroon's.
As per the rates of complication, long term rates of reoperation and outcome assessment, our results are on a par with the results of Maroon's series 20 .
The hospital stay in this series was seven days in average, mainly due to the fact that patients from outside the Kathmandu valley seldom found a decent place to stay outside the hospital and wanted to stay on till the suture removal. The author has however proved the feasibility of day care MIOLD in his previous communication 23 .
Use of X-ray for localisation of disc level, arrangement of microscopes and performance under microscope inevitably prolongs the duration of surgery. Since MIOLD doesn't need any of these, it offers a considerable advantage in terms of the duration of surgery too. Our average operating time was only 30 minutes.
CT scans were opted in majority of the cases primarily due to the non-availability of MRI. Since discs could be well appreciated in the CT scans, MRI was reserved for cases with non-diagnostic CT scan or those with less discrete history and root signs.
Our previous series of 411 patients has also established the effectiveness of MIOLD. In that particular series, 72.7% of the patients were fi t for day care surgery, with 85.6% achieving excellent result in terms of Hudgin's outcome criteria 23 .
Conclusion
The result of MIOLD compares favourably with that of microdiscectomy. In addition, it requires no microscope and rare use of radiological localisation, and hence less resource consuming. Therefore in situation where a surgeon may either have no facility for microdiscectomy or is not trained enough to perform that, MIOLD may be a good alternative rather than reverting back to more invasive standard laminectomy and discectomy.
